, there are still many African American and Hispanic American individuals who continue to fail to moderate their alcohol consumption (Lee et al., 2017) . This can have long-term effects on physical and psychological well-being as well as on the development of CUDs (Schulenberg, Maggs, & O'Malley, 2003) .
Nicotine dependence, which could have resulted from tobacco use, has also been found to be related to CUDs among African Americans and Puerto Ricans . In support, this research team using the same sample of African Americans and Puerto Ricans reported that the number of chronic marijuana users among the chronic smokers is significantly greater than would be expected under independence (Brook, Lee, Finch, & Brown, 2010) . A number of individuals who drink alcohol or smoke cigarettes are at risk for the use of other substances (Van Skike et al., 2016) . Heffner and colleagues reported that cigarette smoking was related to co-occurring alcohol use and cannabis use disorders (Heffner et al., 2012) . On the other hand, cannabis use is associated with tobacco initiation and nicotine dependence, as noted by several investigators Patton, Coffey, Carlin, Sawyer, & Lynskey, 2005) .
In addition, depressive symptoms have been found to be associated with CUDs (Curry et al., 2012) . Among the several theories of patterns of comorbidity between emotional disorders and substance use disorders, the "self-medication" hypothesis suggests that individuals with emotional dysregulation use substances to alleviate distress (Kushner, Sher, & Beitman, 1990; Smith & Book, 2010) . In support, epidemiological and cross-sectional studies have reported elevated prevalence of substance use disorders among individuals with depressive mood (Conway, Compton, Stinson, & Grant, 2006; Kessler et al., 2005) . However, little research has examined the longitudinal relationship of depression and CUDs, and none of these studies, to our knowledge, have assessed trajectories of depressive symptoms with alcohol use and tobacco use simultaneously.
Furthermore, alcohol use, tobacco use, and depressive symptoms frequently co-occur (Baker et al., 2010; Boden, Fergusson, & Horwood, 2010; Kang & Lee, 2010) , although most research has examined the comorbidity of clinical disorders (Morozova, Rabin, & George, 2015) rather than subsyndromal conditions, for example, depressive symptoms and alcohol use (Grant et al., 2015) . African American and Hispanic young adults who use substances report their depressive symptoms (Brook, Lee, Brown, Finch, & Brook, 2011; Goodwin, Zvolensky, Keyes, & Hasin, 2012) . Also, a study based on a sample of 505 African American men reported that substance use forecast increases in depressive symptoms (Kogan, Cho, Oshri, & MacKillop, 2017) . Studies have found bidirectional associations between nicotine dependence and depression (Chaiton, Cohen, O'Loughlin, & Rehm, 2009) , as well as between an alcohol use disorder and a depressive disorder (Pacek, Martins, & Crum, 2013) .
Among the college students, males as compared to females are more likely to report substance use (e.g., cannabis use) in general (McCabe et al., 2007) . The prevalence of cannabis use among African Americans (4.7%) is higher than among Hispanic Americans (3.3%; Compton et al., 2004) . Several researchers posited that early initiation of cannabis use and regular use during adolescence are particular risk factors for later CUDs (Copeland, Clement, & Swift, 2014) . Bachman and colleagues (1997) reported that a higher educational attainment was associated with fewer problems with drug use, such as CUDs. Therefore, we used race/ ethnicity, gender, earlier CUDs, and educational level as control variables.
To our knowledge, no studies have identified longitudinal trajectories of concurrent alcohol use, tobacco use, and depressive symptoms. Moreover, no studies have examined these triple trajectories as predictors of later CUDs. A greater understanding of comorbid patterns of legal drug use and depressive symptoms over time and their effect on the development of CUDs is important to identify those individuals at greatest risk for CUDs as well as to refer them to prevention programs. The goal of the present study, therefore, is to examine the association of long-term trajectories of concurrent alcohol use, tobacco use, and depressive symptoms from adolescence to adulthood with CUDs in adulthood.
The hypotheses for the present study are as follows:
1. Membership in the triple comorbid trajectory group (high levels of alcohol use, tobacco use, and depressive symptoms) will be related to a greater likelihood of CUDs in adulthood than membership in the trajectory group of no alcohol use and no tobacco use without depressive symptoms.
2. Membership in the dual comorbid trajectory groups (i.e., the alcohol use and tobacco use group, the alcohol use and depressive symptoms group, and the tobacco use and depressive symptoms group) will be associated with a greater likelihood of CUDs than membership in the trajectory group of no alcohol use and no tobacco use without depressive symptoms.
3. Membership in the triple comorbid trajectory group will be associated with a greater likelihood of having CUDs in adulthood than membership in any of the dual comorbid trajectory groups.
Method Participants
The present study consisted of five waves of data collection of the Harlem Longitudinal Development Study. About a half of the participants were African Americans (52%), and the other half were Puerto Ricans (48%). The study began in 1990 (Time 1; T1) when participants were a mean age of 14.1 years (SD ϭ 1.3 years; N ϭ 1,332). Participants were originally recruited from public schools in the East Harlem area of New York City. The second wave of data collection took place in 1994 -1996 (Time 2; T2) when participants were a mean age of 19.2 years (SD ϭ 1.5; N ϭ 1,190). At Time 3 (T3; 2000 -2001) , the sample size was reduced (N ϭ 662) due to budgetary restrictions, and participants were randomly selected from those who had participated at T2 (mean age ϭ 24.4; SD ϭ 1. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
by phone if they had moved far away from New York City. At T4 and T5, participants were mailed questionnaires that they selfadministered and returned to us de-identified, that is, data were identified by the participants' study code number. At T1 and T2, parents of participants who were under 18 years of age provided passive consent for their child's participation in the study. Participants who were 18 years or older (i.e., T3-T5) provided signed informed-consent forms. The Institutional Review Board (IRB) of the New York University School of Medicine approved the study for T4 and T5, and the IRBs of the Mount Sinai School of Medicine and New York Medical College approved the study for the earlier waves. A Certificate of Confidentiality was obtained from the National Institute on Drug Abuse for T1-T4 and from the National Cancer Institute for T5. Additional information regarding the study methodology is available from a previous report (Lee, Brook, Finch, & Brook, 2015) .
Measures
Alcohol use (Room, 1990) , tobacco use (Kann et al., 2000) , and depressive symptoms (Derogatis, Lipman, Rickels, Uhlenhuth, & Covi, 1974) were measured from T1-T4 (mean ages 14 -29 years). For the measure of depressive symptoms, two item scales at T1-T2 and five item scales at T3-T4 were constructed since we asked the participants about their depressive symptoms using only two items at T1-T2. Table 1 lists the scales, time waves, authors, response ranges, sample items, and Cronbach's alphas (or interitem correlation) for the independent variables (alcohol use, tobacco use, and depressive symptoms) and control variables (gender at T1, race/ethnicity at T1, CUDs at T4, and educational level at T4; see Table 1 ).
CUD was assessed at T5 using the criteria used in the fourth edition of the Diagnostic and Statistical Manual of Mental Disorders (DSM-IV; American Psychiatric Association, 2000). The measure of CUD obtained a score of 1 if a participant was dependent on cannabis use or was a cannabis abuser. Otherwise, CUD obtained a score of 0. Cannabis dependence was ascertained by the presence of three or more of the following criteria during the prior 12 months: tolerance, withdrawal, recurrent use to avoid withdrawal symptoms, impaired control over use, unsuccessful cessation, excessive time thinking about or engaging in use, relinquishing of normal activities for use, and continued use despite physical or psychological problems. If the participant did not meet the criteria for cannabis dependence, cannabis abuse was diagnosed by the presence of at least one of the following criteria during the previous 12 months: experiencing the effects or aftereffects of the substance at work, at school, or during childcare; feeling the substance's effects or aftereffects when one might get hurt (e.g., while driving); legal problems due to the use of the substance; or impaired relations with others because of use of the substance.
Analytic Procedure
We used Mplus (Muthén & Muthén, 2010) to obtain the three variable trajectories of alcohol use, tobacco use, and depressive symptoms (T1-T4). Alcohol use, tobacco use, and depressive symptoms at each time point were treated as censored normal variables. We used the Bayesian information criterion (BIC) to This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
determine the number of trajectory groups. The observed trajectories for each of the groups consisted of the averages of the Bayesian posterior probability (BPP) for alcohol use, tobacco use, and depressive symptoms, respectively, at each point in time when the participants were assigned to the group with the largest BPP. We applied the full-information maximum likelihood approach for missing data (Muthén & Muthén, 2010 ). Logistic regression analyses were then conducted to examine whether the BPP of the triple trajectory group with high levels of all three variables from T1 to T4, compared with the BPPs of each of the other trajectory groups from T1 to T4, were associated with CUDs at T5, controlling for gender at T1, race/ethnicity at T1, CUDs at T4, and educational level at T4.
Results
For the triple trajectories, the BICs were 20,558, 20,465, 20,356, 20,278, and 20 ,286 for a two-, three-, four-, five-, and six-group model, respectively. The five-group model was selected because it had the smallest BIC score. Figure 1 presents the observed trajectories and the percentages of the sample who were members in each of the five trajectory groups. The mean BPP in each trajectory group ranged from 77% to 87%, which indicated an adequate classification (see Figure 1) .
The five trajectory groups were as follows: (1) moderate alcohol use, high tobacco use, and high depressive symptoms, which we named MHH (prevalence 12%, mean BPP ϭ 87%); (2) moderate alcohol use, high tobacco use, and low depressive symptoms, named MHL (prevalence 26%, mean BPP ϭ 87%); (3) moderate alcohol use, low tobacco use, and low depressive symptoms, named MLL (prevalence 18%, mean BPP ϭ 81%); (4) low alcohol use, no tobacco use, and high depressive symptoms, named LNH (prevalence 11%, mean BPP ϭ 77%); and (5) low alcohol use, no tobacco use, and low depressive symptoms, named LNL (prevalence 33%, mean BPP ϭ 84%). Table 2 presents summary statistics for each of the five trajectory groups. Members in the MHH group drank alcohol once a week to several times a week at ages 14, 19, and 29 but less than once a week at age 24; smoked less than a few cigarettes a week at age 14, a few cigarettes a week at age 19, and less than half a pack a day at ages 24 and 29; and had quite high depressive symptoms at each wave. Individuals in the MHL group showed similar patterns with the MHH group in terms of alcohol and tobacco use; however, they had low depressive symptoms compared to those in the MHH group. The pattern of alcohol use of the MLL group is similar to the pattern of the MHL group, but individuals in the MLL group smoked less than a few cigarettes a week at all times and had low depressive symptoms at all times. Individuals in the LNH group drank alcohol less than once a week in the teens, had almost no alcohol use in their 20s, had no tobacco use at ages 14 and 29, had almost no tobacco use at ages 19 and 24, but had high depressive symptoms, which is similar to the depressive symptoms pattern of the MHH group. Members in the LNL group showed almost no alcohol use, no tobacco use, and very low depressive symptoms at all times. Table 3 shows the adjusted odds ratios (AORs) for CUDs in the logistic regression analyses. When we compared the trajectory groups, the reference variable in Table 3 is the BPP of the group whose members reported low alcohol use, no tobacco use, and low depressive symptoms. The higher BPPs of the moderate alcohol use, high tobacco use, and high depressive symptoms group (AOR ϭ 10.61, p Ͻ .01) and the moderate alcohol use, high tobacco use, and low depressive symptoms group (AOR ϭ 5.33, p Ͻ .05) were associated with an increased likelihood of having CUDs at T5 compared to the low alcohol use, no tobacco use, and low depressive symptoms group. Also, the BPP of the moderate alcohol use, high tobacco use, and high depressive symptoms group increased the likelihood of having CUDs as compared with the moderate alcohol use, low tobacco use, and low depressive symptoms group (AOR ϭ 3.18, p Ͻ .05). For the control variables, males as compared with females (AOR ϭ 3.99, p Ͻ .001) and African Americans as compared with Puerto Ricans (AOR ϭ 0.46, p Ͻ. 05) were more likely to have CUDs at T5. Also, CUDs at T4 were associated with an increased likelihood of having CUDs at T5 (AOR ϭ 5.95, p Ͻ .001).
Discussion
We have examined the developmental course of the use of alcohol, tobacco, and depressive symptoms beginning in adolescence and their association with CUDs in adulthood with a number of control variables such as gender, race/ethnicity, CUDs, and educational level in the late 20s.
As we hypothesized, individuals in the MHH group reported a moderate level of alcohol use and high levels of tobacco use as well as depressive symptoms, and they had a 10 times greater risk for having CUDs as compared with individuals in the LNL group. Also, members in the MHH group had an about 3 times greater risk for having CUDs as compared with members in the MLL group. These findings may imply that the presence of all three variables (i.e., alcohol use, tobacco use, and depressive symptoms), together during adolescence and young adulthood, has some impact on CUDs in adulthood.
Of note is that the MHL group, consisting of members who reported moderate alcohol use and a high level of smoking but low depressive symptoms, was highly associated with CUDs as compared with the LNL group. These results are in support of several studies that have found that cigarette smoking predicts cannabis use (Heffner et al., 2012; Hindocha et al., 2015) . An intriguing aspect of the cannabis and tobacco co-use is that, for both drugs, the predominant route of administration is via inhalation (Agrawal, Budney, & Lynskey, 2012) . It is possible that the behavioral routines associated with cigarette smoking, such as lighting and inhaling combustible plant material, translates easily to the use of cannabis.
The association between the MLL group, as compared with the LNL group, and CUDs is not significant. People who drank alcohol moderately and smoked one or two cigarettes a day with low depressive symptoms were not statistically different from individuals in the LNL group. Also, the LNH group, consisting of members who reported low levels of drinking and no tobacco use but high depressive symptoms, had no association with CUDs as compared with the LNL group. Given the low alcohol use and no tobacco use, individuals with high depressive symptoms were not different from individuals with low depressive symptoms in terms of having CUDs. These two comparisons also suggest that the presence of all three variables together has an impact on CUDs, since the other studies showed a single effect of alcohol use (Lee As regards covariates, our findings indicating that males are more likely to have CUDs than females are consistent with reports from other investigators (Hasin et al., 2016; Khan et al., 2013) . Females may have a less severe form of CUDs because of perceived stigmatization of having a substance use disorder (Toray, Coughlin, Vuchinich, & Patricelli, 1991) . It also may be due in part to traditional gender role socialization, that is, males and females experience different pressures to endorse typical male and female behaviors and attitudes reflecting masculinity and femininity. In the United States and many other societies, for example, males are encouraged to engage in substance use (Iwamoto, Corbin, Lejuez, & MacPherson, 2014) . This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
The present study also found that African Americans have a greater likelihood of having CUDs as compared with Puerto Ricans. This is in accord with the findings from Compton et al. (2004) reporting that past-year prevalence of cannabis use among African Americans (4.7%) is higher than among Hispanic Americans (3.3%). Furthermore, Wu et al. (2016) reported that African Americans who use cannabis are more likely to develop CUDs as compared to Hispanic Americans. Consequently, the racial/ethnic difference in CUDs (African Americans Ͼ Puerto Ricans) from the present study is in support of the existing literatures.
Last, we would like to discuss one of our previous reports (Lee et al., 2017) examining the association between earlier single trajectories of only alcohol use beginning in adolescence and CUDs in adulthood using basically the same data from the Harlem Longitudinal Development Study, although the time waves and sample size are different from the present study (N ϭ 674 in the 1.6 (1.6) 2.0 (1.8) 2.7 (1.9) 2.2 (1.8) 3.1 (1.9) 2.5 (1.9) Alcohol use, mean ( Note. CUDs ϭ cannabis use disorders; MHH ϭ moderate alcohol use, high tobacco use, and high depressive symptoms; MHL ϭ moderate alcohol use, high tobacco use, and low depressive symptoms; MLL ϭ moderate alcohol use, low tobacco use, and low depressive symptoms; LNH ϭ low alcohol use, no tobacco use, and high depressive symptoms; LNL ϭ low alcohol use, no tobacco use, and low depressive symptoms. This article is intended solely for the personal use of the individual user and is not to be disseminated broadly.
previous report vs. N ϭ 816 in the present study). In this previous report, the three-group model was selected, namely, the increasing, the moderate, the no or low alcohol use groups. However, the present study found no increasing alcohol use group among the five triple trajectory groups (the MHH, MHL, and MLL groups indicated moderate alcohol use, and the LNH and LNL groups indicated low alcohol use in Figure 1 ). There might be some interaction effects among the three variables (i.e., alcohol use, tobacco use, depressive symptoms), since the present study examined the three variables simultaneously in one analysis to obtain triple comorbid trajectories. Interactions by tobacco use and depressive symptoms on alcohol use may produce different results from the previous report in levels of alcohol use and impact on CUDs.
Limitations and Strengths
The sample consisted of an African American and Puerto Rican inner-city population. Further studies should include other ethnic groups for generalization to the U.S. population. The authors used three methods of administration (in person, by phone, or by mailed questionnaire) for the independent variables at T1-T3, which could have impacted the scores differentially. Although aspects of drug use are complicated, the use of drugs in the current study was assessed as a single item. Other psychological symptoms such as anxiety and impulsivity, which could link to CUDs, were not included. The number of items for depressive symptoms was inconsistent between the earlier two waves (T1, T2) and the later two waves (T3, T4); however, based on the high correlations (i.e., a proxy of Cronbach's alpha) between the two items at T1 (0.47, p Ͻ .001) and T2 (0.55, p Ͻ .001), the measurement reliability is satisfactory. Our data are also based on self-reports, which can lead to biased results since people may underreport their experiences with drug use. However, studies have shown that the use of this type of self-report data yields reliable results (Ledgerwood, Goldberger, Risk, Lewis, & Kato Price, 2008) .
Despite these limitations, the study supports and adds to the literature in a number of ways. First, we assess alcohol use, tobacco use, and depressive symptoms at four points in time over a span of up to 15 years, whereas most research studies in this area focus on one point in time. The prospective nature of the data allowed us to go beyond a cross-sectional analysis and to consider the temporal sequencing of the variables. Second, a major contribution of the study is a unique set of findings associated with different triple trajectories of alcohol use, tobacco use, and depressive symptoms beginning in adolescence as related to adult CUD in a sample of African Americans and Puerto Ricans living in an urban area of New York City. Third, the association between earlier triple trajectories of alcohol use, tobacco use, and depressive symptoms and later CUD was maintained after controlling for gender, race/ethnicity, CUDs at age 29, and educational level at age 29.
Conclusions
The clinical implications of this study for prevention of CUDs may focus on the early use of both alcohol and tobacco as well as on the symptoms of depression. Prevention efforts must occur prior to the development of CUDs. This is critical for our sample, since these populations have the age crossover effect; that is, African Americans and Hispanic Americans appear to have a lower rate of substance use, but they catch up to European Americans with increasing age and may surpass them later in life (Caraballo, Sharapova, & Asman, 2016; Watt, 2008; Zapolski, Baldwin, Banks, & Stump, 2017) . Therefore, paying attention to substance use among African American and Puerto Rican adolescents may play an important role for prevention of CUDs in adulthood, even though little usage of substances occurs during adolescence. Furthermore, depressive symptoms should not be ignored at early stages of development as treatment of depressive symptoms during adolescence and young adulthood may help prevent the development of CUDs.
From a public health perspective, our longitudinal study examining the associations between earlier triple trajectories of alcohol use, tobacco use, and depressive symptoms and later CUDs suggests that treatments designed to reduce or quit drinking and smoking, as well as to relieve depressive symptoms, may reduce the prevalence of CUDs. In sum, we conclude that treatment programs for CUDs may be implemented in parallel with treatment programs focused on drinking, smoking, and depressive symptoms.
Future study should include the use of blunts (i.e., a combination of cannabis and tobacco) and examine the influence of blunts on CUDs, since preliminary research also indicates that cannabis and tobacco are often smoked on the same occasion, and these simultaneous users are at greater risk for CUDs (Agrawal et al., 2009 ). In addition, the effects of multiple drug trajectories, including legal (e.g., alcohol and tobacco use) as well as illegal (e.g., cannabis use) drugs beginning in adolescence on mental disorders (e.g., major depressive disorders), may be investigated.
